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SECTION III.-FORECASTS. 
STORMS AND WARNINGS FOR JANUARY, 1916. 

By H. C. FRANKENFIELD, Profemor and District Forecmter. 

[Dated, Wealher Bureau, Washington, D. C., Feb. 20,1015.) 

WIND STORMS. 

On the mornin- of January 1 a northwestern disturb- 
ance was centere8 over western Lake Superior attended 
by snows, and advisory warnings of fresh to strong west 
to northwest winds were sent to open ports on Lake 
Michigan, and cluring the day and night the winds occurred 
as forecast. On the morning- of the 2d, as ressure was 

warnings were ordered at stations on the St,rraits of 
Juan de Fucs, and a t  noon of the same day they were 
extended to all stations on the North Pacific coast. As 
the disturbance persisted on the 3d over western Oregon, 
the warnings at Mu.rshfield, Oreg., were changed to 
southwest, and southeast warnings were ordered on the 
California coast froni Eurekn to  Point Reyes. Another 
disturbance a peared oft' the North Pacific coast during 

5th southeast warnings were ordered on tlie California 
mast from Eureka to Point Reyes, and during the early 
evening estended northwnrd along the entire north 
mast. High winds occurred as foivcast., but the storni 
was not of long duration and warnings on the Washing- 
ton-0regon coast were lowered early on the morning of 
the 6th. 

A disturbmce from the Canadian estreme northwest 
reached western Lake Superior by the morning of the 
6th, and a t  the same time nn offshoot from this disturb- 

evenin of the 6th there was a sinole storm center over 
lower k e h i g a n  with pronounce8 development and 
advisory inesswes for strong west to northwest winds 
were sent to l&e ports. At the same time southwest 
etoqn warnings were ordered along the Atlantic coast 
from Wilmington, N. C,,. to Bangor, Me. The storm 
moved northeastward with increasing intensity and 
winds on Lake Michigan nncl the Atlantic coast occurred 
I forecast, New York City reporting a velocity of 64 
miles an hour from the southeast during the night of the 
6th-7th. On the morning of the 7th warnings were ex- 
tended on the Maine coast east of Bangor, and at the 
same time they were ordered down from Wilmington to 
Fort Monroe. By this time another disturbance had 
appeared off the north Pacific coast and earl in the 
evening sou theast and southwest waniings were &played 
from Point Reyes northward, but only at stations along 
the immediate coast. Only moderately strong winds 
sttended this storm. 

During the nest three days there were no disturbances 
of consequonco. A moderate dcpression that first a - 
9th moved southenstivard to Oklahoma during txe ensu- 
ing 24 hours, and small craft warnings were ordered on 
the Gulf coast from Pensncola to Carrabelle, Fla. At 
this time t,he fourth north Pacific disturbance of the 

fdhg off the North Pacihc coast, sout p1 east storm 

the night of t F ie 4th and 5thl ancl at 10:30 a. ni. of tlie 

ance that had moved southward along the eastern slo 
of the Rocky Mountains had reached Missouri. By t 

pared over southenst Colorndo on the niornino of t I! e 

month was approaching the coast, and during the day 
and evening southeast warnilin s wore ordered at all sta- 

this storni and during the 11 th they exten .ed southward 
to the north Cdifornia coast, warnings having been pre- 
viously ordered as fztr south its San Prancisco. By the 
moriiiw of the 11th the Oklahoma disturbance had 
reache8 the mouth of the Mississippi River and, because 
of a strong high area over the iiortli Atlantic States, 
northeast storni warnings were ordered a t  10:30 a. m. 
froin Tybee Islnnd, Gs., to Fort Monroc. At 2:30 p. m. 
sou tlieas t warnings were also ordered a t  Jacksonville and 
on tho Gulf coast froni Cedar Keys to Punta Rasa, Fla. 
As the disturbance had now turned toward the north- 
eastward, northeast warnings were ordered during the 
night of the 11th as fnr north as New York City, and on 
the morning of the 12th at  all stations north of New York. 
Ry this time the storm wits centsral over ostrcnie southern 
New Jersey with a barometer reeding of 28.90 inches and 
the high winds resulting covered the ent'ire Atlantic and 
east Gulf coitsts with a ninsiinum vc1ocit.y of 76 miles an 
hour from the northeast a t  Nantucket, Mass., during the 
night of the 13th-13th. As the high winds continued 
some time after the passage of the storin center the wani- 
ings on the south coast were changed to southwest on 
the morning of the lSth, oii the middle coast during the 
night of the E th ,  and on the morning of the 13th on the 
New England coast. The latter warnings were, however, 
ordered down a t  9 . m. of the 13th by which time the 

Steadily falling pressure on t i e  north Pacific coast 
during the 12th indicated the approach of another storm, 
and at 6 p. m. southeast wsrnings were ordered on the 
California coast from San Francisco to Eureka, and at 
6:15 p. m. southeast and southwest warnings were ordered 
for Marshfield, Orea., the mouth of the Columbia River, 
and the Straits of &an de Fuca. On the niornina of the 
13th the storm was more definite1 develo ed an8 warn- 

Southeast to south gales attended this storm with a maxi- 
mum velocity of 60 miles an hour from the southeast a t  
North Head, Wash. 

On the evenino of the 14th pressure was low throughout 
the West with teree or four separate centers of disturb- 
ance. By the evenin of the 15th there was a principal 
disturbance of marke d character over north central Texas 
and s secondary over southeast Colorado. As pressure had 
becn falling rapidly over the Southwestern States during 
the 15th,southeast storm warnin were ordered a t  4 p.m. 
from BrownsviUe to Galveston, yex:, and a t  10:30 p. m. 
were estended eastward to Apalachcola, Fla. The dis- 
turbance turned to the northeastward after reachin 

of the Rio Grnndc ancl strong southeast! to south winds 
occurred on the Gulf coast. The principal disturbance 
continued north-northeastward arid at 8 p. m. of the 16th 
was central over northern Iowa, with a barometer reading 
of 89.34 inches. Twelve hours earlier advisory notices 
of east to north galee had been sent to open porta on Lake 
Michigan and they were repeated a t  10 p. m. with notices 

R tions on the north coast. Fres B southerly ales attended 

B storm had passed o l the New En land coast. 

ings were ordered for the balance0 9 Y l  thenort Pacificcoast. 

north central Texas, leaving a secondary near the mout E 
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of change in direction to west and northwest. At the 
same time, owing. to the marked pressure gradient, south- 
west storm warnings were ordered on the Atlantic coast 
from New York City to Norfolk, VL The resulting winds, 
however, during the nest. 34 hours were only fresh. The 
secondary distdxmce t,ilnt was i i e ~ r  tlie mouth of the 
Rio Grande on the moriiing of the 1Gth now moved north- 
eastward with increasing iiit,ensity find by the night of the 
17th had reached est,rcme southern Iv1ississip;)i. South- 
east storm warnings n ~ r a  now orderccl 011 t;he Atlnntic 
coast froin Jacksonville to ?vIorche:id City, N. C., a.nd 
northeast warnings fnrt,her northward to Fort Monroe, 
Va. By t,he morning of the lSth tlic disturbance es- 
tended in trouoh shnpe froin the eilst Gulf Statcs t.0 Vir- 
ginia and sou8ienst9 ivmiings mere ordered from Bn1t.i- 
more to Bost,on. At S p. 111. of tho lSth thc disturbnnce 
had become more 1oc:ilizecl ani1 wits central over sout.11- 
western Virginia with iucrenscd intensity ; tlic warnings 
from Hattcras, N. C., to Fort Monroe were now 
changed to northwest, and southvest wiiriiiiiw were 
ordered north of Boston. Strong winds O C C U ~ ~ C C ~  during 
the pnssnge of tllis st,orm, but no s~verc? gales, Nciv Tork 
City re orting a ve.loc.ity of 53 miles from the south during 

From the lStli to the 30t,li, inclusive, a dist-urbance of 
uite marlied character moved sout;heast.mnrrl from 

&&atchewan to the middle hlississippi Vdley and thence 
passed eastward oif t.lie Atlarit,ic coast. This disturbance 
was quite wcll-defined so Iar 3s bnroiiieter rcac!ing.a were 
concerned, but owing to the prevailing low pressure on 
all sides no high winds occurred and no storm warnings 
were ordered. 

During the 30th a disturhnce developed along the 
eastern slope of the central Rocky Mountains and by tahe 
evenine of the 21st i t  covered west TCS~S, with a strong 
and cord high ttrcn t.0 the northwnrcl. Aclvisorj- warnings 
for increasing north and northeast winds were n t once 
issued for open ports on 1,ake Michigan, but the winds 
that followed were only moderate, nlthongh accolnpilnied 
by snow in sul.&mtinl c p n t i t  . The Tesns disturlmic.c 

small craft wctriiings were ordered from Pensac~nl:~ to 
Carrabelle, Pls. As xvssure over t.lie wcst Gulf Shtes 

at  1:10 I. m. for the New 0rle:ins section ani1 at 2:45 p. in. 
from dobile, Ala., to Carrabelle, Fln., with instructions 
to change to northwest :kt su:isot. At 3 p. m. northwest 
warnings were also ordcred for the Louisiana and Tcsns 
coasts. By the night of t,he E d  the disturbance had 
reached Iiidittiin snd : ~ t  10:30 p. m. southeast warnings 
were ordered froin New Pork nort.liw:trd, esce t on the 

Strong nort,herly winds occurrcd during the 
nig plard- t of the Z - S d  on the west Gulf coast t m c l  st.rong 
southcrly winds on the north Atlantic oonvt during tlic 
23d. On the iiioniiiig of tlie 2:3d a secondary disturbmcc 
from the mouth of the Rio Grniide had reachccl the middle 
Gulf coast ancl the w:wniugs in that section were therefore 
changed to northwest :rt 11 a. m. On the morning of the 
24th this Gulf disturlxtnce was central over southwest 
Georgia with a st.rong high arc:% to the northward indica- 
ting the rob:ibility of strong northeast winds on the 

from Charleston to Boston. At 10:30 . in. tlie warnings 
were extended to al l  stations north of oston, and strong 
shifting winds and gdcs prevailed q u i t e r l l y  over 
the districts where warnings had been or ered. On the 
morning of the 25th the storm was central over southern 

the 1st E (the highcst velocity reported for this storni). 

reached wcstern ..Arkansas by t i le morning of the E i l ?  ancl 

continued to fall? sout t east storm warnings werz orilcrccl 

Maine coa.st, wlicre iiortheast warnings weye orc 7 ered dis- 

coast, an (P at 10 a. m. northeast warnings were ordered 

New Jersey. Warnings were still dis layed north of 

don, Conn., to Boston. The storm pnssed to the north- 
eastward of Mnine duriug the night of the 25th. 

After a respite of 11 days a dist,urhance appeared off the 
C:diforni:x const on tile morning of the 24th :md southeast 
st,orni wwnings were ordered from Eureka to Point Reyes. 
The dist,urbance w:zs not of severe chrracter and no high 
winds were reported. On the evening of the 33th there 
were indications of t,he n1)proac.h of aiiother disturbance 
t,oward t,he north California coast and on the morning of 
the 37 th southxst warninp were again ordered from 
Eureka to Point Reyes. This storm iiicrcnscd considera- 
bly in intensity during the nest 13 hours :rnd at 6:40 p. m. 
southeast warnings were extcnded northward to l\.larsh- 
fiold, Oreg. As pressure was st,ill f d i n  on the morning 

Point Keyes and afewhourslntormere esbendcd southward 
t.o Snii Francisco and continued n o r t h n r d  to Mushfield. 
By t.he niorning of the 29th pressure was very low on tho 
Pucific coast with a bsrometer reading of 29.14 inches a t  
Eureka, Cal.. illid southeast wmiings were therefore 
lioist,ed nt :dl other poiuts on the Pacific coast. High 
winds occurred alone the entire coast during the %th and 
29 t h  and on tlie 3Ot% the disturbance decreased consider- 

Boston and they were ordered continuec P from New Lon- 

of the 2Stli the warnings were continue I! froni Eureka to 

ably in int,cnsitg. 
On the inorniiig of tlie 3Sth pressure was falling in the 

At,lantic States and continued to fall raiidlv dunnp: the 
day over new England. Therc were s o i e  iidicatio>s of 
strong nort,heasterly miiids and nort.!icnst storm warnings 
wcre ordered at  4:30 p. m. from Block Island to East ort. 
By evening, however, the threstcning conditions hacfdis- 
appeared and the warnings were lowered at 9 p. m. The 
nest disturbaiice not,ed appeared on the morning of the 
30th over southeast Idaho and the adjacent States, prob- 
ably an offshoot from the estensive Pacific coast storm. 

It npponred to be developing csstwvurd and southeast- 
ward and small craft wurnings were ordered on the Gulf 
coast from Brownsvillc, 'res., to Cnrrahelle, Fla., for the 
strong winds thst occui~ed during the 30th. By the 
cvc:iing of the 30th tile storiii wtis centr:d over the south- 
wcstcrn States with somewhat increased intensity and 
nclvisory warnings of strong ensterly winds with snow 
mcro sent to open ports on Lake Michiem. By the morn- 
ing of the 31st the storm wns over 0~7:ihonia with strong 
high pressure to t.he northeastward and southeast warn- 
ings were ordered from Galveston to Carrabelle, Fln. 
During tlie afternoon they were estended on the Gulf 
const as far as Tam a a.nh dso ordered on the Atlantic 

g&s prcvailed on the Gulf coast, but on t%e Atlantic 
const the winds were only moderately strong owing to the 
slow movement of the storm which by the night of the 
3 1st had moved only t,o Missouri, thereby necessitating 
adtlit,ional ndvicea to open ports O K ~  Lake Michigan of 
st,rong northeast to north winds with snow. 

As pressure was again f d i n g  on the north Pacific 
coilst on tho morning of the 31st southea.st storm warnings 
wcrc ordered from San Fritncisco t.0 Eureka imd early in 
the evening estended northward as far as the Straits of 
J u m  de Fuca. 

coast from Jacksonvi G e to New York. Stroiio winds ancl 

COLD WAVE AND FROST WARNINGS. 

On the morning of the 2d tl. disturbance was central 
over Ontario attended by quite high temperatures and 
cold wave warnings were therefore ordered for the south- 
ern upper Lake and western lower Lake region and the 
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II per Ohio Valley. A moderate cold wave occurred over 
t%e districts indicated on the following day. As the high 
pressure following this Ontario distur1mic.e est,ended 
southward to the Gulf, frost warnings were also ordered 
on the morning of tlic 2d for Ala,b:i.ni:i, Mississippi, Gcor- 

and interior Florida, but owing t,o the prevalence of 
c P oudp weather the mnriiings were not generally SUC- 
eessful. By the evening of t,he 3 1  the Oiitmio disturb- 
ance had passed off the New England coast and cold-wave 
warnings were therefore ordcrecl for New Tork and the 

These warnings also 
R e d  of verification, ,osc.ept, i11 a. few placm, on ac.c.ouiit of 
the slow mt,e of fall, alt,liough the t.enipcratures were 
sufEciently low. 

Following the eastw;i.rd niovenicnt of tlic Rocky Moun- 
tain disturbance on t h  5th aiid 6th frost wariiiiigs were 
ordered for interior I~oUisifinil n.nd soutlienst Tes:is aiid 
warnings of freezing t,eiuperiituru for northeast Tesns. 
These warnings were fully justiiieil by tlic occurrcnce of 
frost on the morniug of the 7th ns lori?c:xst. Similar forc- 
mts for tlie St.11, however, failed of rerificntioii owing bo 
doudy weather caused bv a nioi1erat.e disturlxmcc near 
the mouth of the Eio Graiide. Following the Pacific 
caast storm of tlie 6th t.o tlie 8th there was a repid rise in 
Iwmure and on the morning of the 9th warnings were 
bued for severe frost in California. Heavy frost occurred 

the morning of the loth in portions of iiortliern 
Wornia .  

A disturbance that was over Oklahoma on the morning 
3f the loth was followed by a st,roiig niicl nioderntely cold 
';&-pressure area and frost warnings were therefore 
-:&?red for tlie west Gulf States with excellent verifica- 
i:m. On the morning of t.he 12th frost warnings were 
-:i'mded to the East Gulf States, including nortaliern 
:?iorida, and again on the 13tmh in Georgia and north 
--'iorida. In both instixiices frost occurred as forecast. 
31 the morning of tlic 13th warnings of heavy frost were 
'XI issued for northcrii Cdifornia, but the persistence 
.C the storm conditions caused a failure of the forecast,. 
.h the rnorninv of the 15th nnd lGth conditions were 
->re stalile an8 nwiiings of lieavy frost for California 
we followed by quite geiierd verificat.ion, except mer 

kr! extreme sout.lic.rn portions. On the morning of the 
6th the rapid norI..li-nort.lic.:ist~v:ircl movement of thc 
k r n  that was then o ~ e r  wcsturn Missouri, coml~ineil 
iIh the high arca to the iinrt,liweatn~nril, iiitlicnted the 
ilproacli of colder weather tind cold-wart wilrnings were 
verefore issued for the lomcr Missouri :xiid upper Mis- 
'=;inpi Vcdleys. The further iiiclinntiori of the storm 
-wk townril t,he nort.liw:ircI disturlwd tJie esist.ing con- 
'iiions and tlie subscrlucnt fnll in tenipernture n ~ s  not 
ficient to justify the w:iriiitig? alt,liough t.lw 2-l-hour 
4 in teniperntnre :imount.t!d t.o ns niucli as 40' in por- 
:?ns of east Knnsns niid wcst Missouri. Cold-wave 
tiriiings were also orclcrecl on the morning of the 16th 
-ir .. int,erior cast Tcsns, iiort.licr1i Louisiana, Arl~nnsns. 
~d ext.reine eastern Okl:i.honin. These also failed of 
dmtion ,  although t,he fall in tciiiperatiire rangcd 
iriii 16' to ?So ii.11d t.he line of freezing tmiper:it,ure 
miended well iiit.0 centml Tcsiis. On the morning of the 
7th the passing of a, secondriry dis turhancc over tlic 
iddle Gulf coast intlicated t.he necessity of further 
d t  and cold-wave warnings in t,he South and they were 
%mfore ordered gencrdy throughout the Gulf S tates, 
-eept eastern and southern Florida. Cold-wave warn- 
2 were also ordered at the same time for central Ten- 

ater port,ion of New Eiiglnnil. 

I! 

-unn .--Ivp southern Kentucky and the central and ecxstern 

ortiona of lower Michigan. The warnings in the South 
!ailed ut,terlly, except in Tcsns, owing to the northward 
dcvelopiiicnt of ti ii! c!istrurb:ince. Cold-wave wnrniiigs 
for the St.2tc.s t.o t.lis northrvrird also failed, although 
there was a coiiai~lerdde f:iU in t,emprrature nccoJn- 
pinircl 133- snow. 

Frost wmiiiiw WCFC n.lso issued for Chlifornia on tlie 
morning c s ~  t,iit? T ~ t , l i  :mi1 :ix::iin on t,lie lstli, 19th nnd 2 3 4  
those of t.he 1 : i t . t ~  1:1:it.c !':din: or" verification on account of 
rain. On the ~iinrniiig of t,lic 1Ot,li frost. warnings were 
iusud for Louisinnn n.nd stmi.iicast Tesas, but fniled of 
geiierd vcriiic:rt.ion on account, of falling pressure to  the 
nortliw:~.rd: m:iriliiigs were re;m ted on t,he 3Ot.h for 
Louisi:inn, 1)ut. for ix ixi1:w rciisoIi no frost,s were 
rcportrd. By t.lic night of tdie l?lst? liowewr, the dist.urb- 
ancc o w r  Tesas nud t.he cold high iirm to the northward 
indicat.c.11 : i n  ewly mi11 clc.ciilct1 climge in temperature 
coiiditioiiu. Coltl-wn\-cb w:~iiiii;:s were ordcrcd for the 
csiit,irc st.:i.te of Tcsus, c w : i q > t  thc est.reme south and 
estreiiie west, Imrt.ioiis; :ilw €or northwest Louisiana, 
Ol~ahoma, ~1rI~: i i i~: i~ ,  nort,li m d  w s t  Mississip i, enstern 
Knnsas, eastern nnd southern Missonri aiic P estrenie 
sout.lic.rn Illinois. Thiw wnrniiigs w e r ~  repeat.ed on the 
morning of t,hc 22cl a.1ic1 during t,he enming of the 2nd 
mere est.enrlec1 so as  to ccx-cr entire Ohio Valley. Tlie 
cold wave that, followed was quit,e cstensive nlt,liough not 
very SCTCI'C, esce It in prticms of the I)akot,as and Ne- 

Plains St.at,es niid tlic Great C'entrul Vcilleys, cscept the 
upper Ohio. 

During tjhe 23cl cold wave and freezing teniperature 
warnings. were cont.iiiuec1 for the west Gulf States, and on 
the evening of the 2311 cold-ware wa.rnings wcre ordered 
for thc ilthiitic St'ixtes, except Florida, as it appeared 
a t  that time t,h:xt thc sout,liern clisturbsnce would pass 
off tlie F1orid:x coa.at,. Inst.eii.cl, lionrercr, i t  drifted slowly 
nort.liwnrd so t,lint the cold weather diil not estend 
fnrt*lier south than South Chroliiia 1101' did it reach the 
110rt.h Atlnn t,ic const, a.lt,liougli, of course, t,eniperatures 
fell clccitlcdlg. C'olcl-\i-:i.ve wnrnings w'c?rc also ordered 
on t-hc morning of the 24t,li for wcstern South Dnliot#n and 
cnst,cmi W'yoiiiin~g, as  pressure w:i.s t h n  low over Wyo- 
niiiig with :L rwiill~rcod cold high ar8a coming clown from 
tlic nnrth. Tliis wnrliiiip w\ras very t.in?ely os the tcni- 
peraturo :it Shednn ,  Wyo., on the morning of t,he 25th 
was - 2 ~ ~ .  O;i t,hc cwninp of t,he 24th cold-wave wnrnings 
werc cs tw  tlcd t.:i e:ist. C'olorado, Kansas, aiid t.he lower 
Missouri V;illey, b ~ t ,  without vcrification, esccpt over R 
very liniited :irc:i.. On thc niorning of the 25th n-arnings 
of frost and frrezing t.em cratme were n p i n  sent to 

siire t o  the northward caused t,'lie tcmperiit.ure t.0 rise. 
On thc c\-euiug of the 2tit.h a very cold high-pressure area 
was ceiit.ra1 o w r  t'he C7:inncli:xn Nort,?iw&. Low tern- 
pcrature had p~'ev~iilcd for severa.1 days ovcr the north- 
west ern St.nt.rs nnd no i'urthrr wa.rning wi.s necessary, buts 
warnings were ordered for east Colorndo, west,ern and 
sou thcrn W>-oiiiing, enstcrn niicl southern Iowa and tho 
int,erior of northern Illinois, and during the 2'7th they 
werc est,t?ndcd gcnerally over the L:xke region, the Cen- 
tral Vnllcys, New England and tlie Midclle BtIant,ic 
States. 'his cold wave proved to bc thc niost pro- 
nounced and esteiisive oiic of tho present winter and 
temperatures a.s low as  zero occurred almost t.o the Ohio 
River. By tlie morning of the 29th the cold wave had 
pa.ssed, escept in New England, and no more cold weather 
occurred by t,he end of t.lic 11ii11it.h. 

hra.ska, nnd on t. I le moriiifig of the 23cl i t  covered the 

Tesns :ind Louisi:in:i, h i t  c F oucly went,lier w1t.h low pres- 


